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1 1 

mm i t ^^w^frie^ i %wmm^&i-n^n l x®*> kei $ 

2 ftSi&Hit <&8E|M5#E* $ flit m 3 *a»»l««l t^#x.^ii:^#mi:i-i> %MJt 

m i ©jaffisfsfcEFO* i tms %mfm& <t xmum i tmian 3 jt 
«riB» i t mm 2 3te*ifc«tft t nymmimf&m i ##*JBw>#fo k** t r 

mm 1 WE* 2 0**H-eo*oJB«f*lfiJ036««LhK*v> 

[ft** 3 ] 

mm i ft^&s&^fa tmiB* 3 %mwu&<oi]ft t ^svn:we* & c t t 

M!**4] 

+ & Wf 2 fBmo^ftS&S&o 
5 ] 

1 ft*»tf&«>#faK*4- L-CfrlB^ 1 2 *3»iife«* W^IO 

JS-TA £ . KrlB* 3 %mm<0-%lft\zlfi LTTttflBfH 2 2:HnBI» 3 

* t . nmm 1 fa k** t xmu$ 1 t misn 2 t *>^# 

6 (is 

4 0b /5^0^0b +2/3 (0a-0b) 
«B=tan" 1 (N2 /N 1 ) 
6k = s i n" 1 (N2/N1) 
tf?i#*i/:tv:t £#mi:-r&Bi«2 ~ 4 Ov>-ftL^ 1 mmogM»2»«o 

d = d & ?$>zz£*mwL£irzm*m5%iM<ommit&%L&o 

[ft** 7] 

iKrlB*2*#»«l«J±*?fe*j&*j(lit* t fc*WSJ:t4»*a2 ~ 6 <7>wf fit- 1 * 
8 ] 

mm 2 MtftiiRaM^^ t £ *<%&£ -t 7 iBmo^a^s^o 

«flB* 1 J: Of»iE* 3 3fe#jR»»i*#-»^*J«* ^ ^1B^ 2 3t*?UL«*ti 

f^m«Mti)S$tLtv^ C i: ^#mt1-^>S*«2 ~ 8 O^-f fifr 1 ^IB«0 

I»*3H1 0] 

ttrlB^l OJSW^Ni ^ ■irlB^2 0ja$f^ : SrN2 ti-^>i:, ®*f^JtN 2 /Ni 
liNi /Na 7& s 0. 9JaTT?*&tfc*#ffcfc-r&ll*3l2--9 0V»-r*t*»l«fB«0* 

1 1 ] 
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fl}*# 2-10 O W *ttf> 1 ^|B«^»^«^M^IM»J^^ ittv^ i £ 
1 2 ] 

[SS*« l 3 ] 

itinm 14] 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

$Rli£lTO (1) S:f4i5ii#fiS 0 

R= ( (Ni -N2) / (Ni +N2) ) 2 ••• (1) 

[0 0 0 4] 

mWft i k6 2 £1rZ>£, **;vo&S!lKt£v^ \>XT<o (2) 5£-eit£*i& «fc 7 iz* %<om 

sin?i/sin92=N2/Ni ••• (2) 

XMft 6 1 ^.-X ^ - (Brewster) ft 6 b K— 5fc1~£*ir£\ X 

ItlifcTfTfc^ORIffc&^ifc^"?^ ■/'U-^^-AflB fix »TO (3) 3ft 

9 B =tan' 1 (N2/N1) • • • (3) 

h£^-e. HJKttfc, ^gttSgi&g&fcli, I*^*^fn (HB) -y^flHSfc 

[^IM#fif:fcl& 1] K. Tada et a 1 . "Temperature comp 
ensated coupled cavity diode lasers", O 
ptical and Quantum Electronics, vol. 16, 
pp. 463-469, 1984. 

[0 0 0 5] 
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tZo 

[0 0 0 6] 

Jg#T^tf*l>» & & zft&RH »* 33 »t & RW* <£ ®4Jf I- «£ & *$cE&*S3c * <&i*"t * £ k 
10 0 0 7] 

fiStu * 1 3fe«t«fe«* kJS«f ******* 2 3fei8tife«i«ii, KrlB»2jfe38c&««fcO* 

RmK&nzmviifmmwrtm t-sfc-r * * ? ^ «rsa* 2 <o**ib*«e 

[0 0 0 8] 

k **nT«6 k 0 > » 1 «ii k m 2 *iff»t«lJ« k ^JSift WZv* v» 
T *> , m 1 ft#i!fcSHft k m 2 k 0«#1BT? 0 RJtt * * & -T £ fc rt^tB k * k 

ILoo, ag&Tj ft £ M"T * - k k £ & 0 
[0 0 0 9] 

^ik^nrtik^o. w^i^F^f itt^^^ifJ too, ^w<D^x-\mhK 

ft v>gf L v*#1& * ^-T & * Hal" a £ k d*iir II k 4 * k k 1> £ , MS&iSff- S 

m jg * is] ± $ * & £ k § & o 

[0 0 10] 

rt*tra&. is x vmzm 1 k mmm 3 t<om^oxm2 w 
0^2 mm *flt mmm 1 *3»«u» k m is* 2 k o^#mt&*^ib^ 1 

3t*SfeKO*l^lwitU"rM-e4v>J: d fc> «riB*13t#«U»kHffiB# 2 k*» 
±K#v>T, ffr|B# 2 *a»««j*k«IB* 3 «^&k<^#®^fB3£^KMLTg 

^kmiB^ 3 ^6#ay»k o*#iBTOjfcoia«f*'i^ k areas 3 ytmm^fa ttf—wc 

[0 0 11] 

k m 2 ftS&HJt k ©##1S33 i tf# 2 ft&tfefttt k % 3 ft3*Sa» k Oi&^W K 

ij »t * Raj-*®* u ^ojs«t c <t *«ifwi-r & tinis, 

*fsp3&*Sv>^||**jfe*i!fettlBI0RttSrfi«-r* t kan*Tt&kfc* k k K> * 
j»k»2 56*»«*ko»IS L lB^C^®#fKJ:**?fe^*xO^KRi-ik^§ 

& o 
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[0 0 12] 

Sit ang-fB £ V) . *3»3fe*«[ttf^»l*lw»H^i y ^ > LfcSf 
& 4: i < fmir % £ i: tf ? *rt! ^ & * o 

[0 0 13] 

ZtiKX *K I WSv^:ii^i«^olMt|;itS i t ^^It Loo, 

# «b v>»f l v>«&tt z ytm=F*mm-f zzt amm t%z> 0 

[0 0 14] 

•cmiB* 2 ate* 3 MfSKoMioist^ t *»£v»^ l < . mmm 1 

is* i **«ttk «re* 2 *i|t**fco«*l^JStA 0 ^ 

4 5b/5^^5b + 2/3 (0a-0b) 
0 b = t a n~ 1 (N2 /N i ) 
0 a = s i n~ 1 (N2 /Ni ) 

[0 0 15] 

ztiKX *). 1 1 M» 1 1 2 lis i ^| 2 l« 3 jfe 

SJsp £ 0 K -f & £ i: 3&*-C § . M #r ^ * & * * W K Jf A t # 

v > x i> > IS 1 t m 2 fc ?>^£#Wi3 i tf£ 2 ftaS&iUt t m 3 ^S^I^ 

tf>:*#® is It S BLtt * feM L, rt>o M Kfr K X & £ WJ-f & C t tfX- § 4 o 
[0 0 16] 

jB«f*5&»EVMCft&*3te#*ftWOR*t*<S:i*^*^fc*™^ Loo. 

»2jte*»«*^*»t**^^*&a**^*ifc5fi^rt6t4*fc k 3»^iri 

[0 0 17] 
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[0 0 18] 

iR<&ft#i^lWOR|**<g:*i-S£fc*TOfc Loo, ^#hti#ft&Jg#r^£*1-& 

<b ft * jfesaafc * #«t#*#aw»^jfe* *^^^« ^ ^ *= * 

^>^#w^^-r^it7&^^kftSo 

[0 0 19] 

% K &ift-r 4it ^nTfg fc ft *) „ #4g#W*-C <b ttft v>Sgf L v^#tt * #1" S * 

^-rsifc^nrtitft^o 
[0020] 

ii & & o 

x. £ i k £#fic k -T & • 

[0 0 2 1 ] 

[0 0 2 2] _ 

JS1T\ K# * *«3t»«ttt K o v> T HI W Sr #hb l ft W h & » 

m 1 tcjsv^-c, ^MMfraMRl 0 Otcti, ^llttl 0 l. *2 3ftfl«l 0 2 is J: IF 
# 3 1 0 3 tffc&Z *U # 2 1 0 2 l±, Hi 10Ui3 1 

0 3 fc<DMK@BS$*vrv*S 0 ilWl 0 lis ilfH3»l 0 3« 

^tt£v>fc^U<&&*dfc«£1-*£fc* t -?^ f&lSg&S&l 0 1 ti2ifi«l 0 
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2 t<Dmft&tt^Ka*&* 3 )K&feirZZ &o f 0 lis 

£ tf J» 3 ag« 1 0 3 lZ*m®-tt&X~MJ&-t2> *2 1 0 2 (±#^# 

m7K^^*° 'J7;Vtn^^^'Jl/-h (d-PFMA) 4fS:ffiv^:J:#tH, 
10 0 2 3] 

0 1 fc#2*M(ttl 0 2tO^|P-Ml 0 4t±, 0 1 

|3|$K1 0 3 brt&ftMl 0 5li> #1#SU»1 0 1 £fj!2 2*&il^l 0 2 

CLT% #l*afel&l 0 1 2:i2t$f^l 0 2 fcOJftlMBl 0 4 K&rtZftomitttlPlO 
K*i«LLfc#Lt\ »2»«[«*1 0 2 t|3Wl 0 3t«Il 0 5ZMV&m 

$2«&«tti o 2 t^3*aa»i 0 3 t^Mii 0 5^*5tt*^®*f^i^* s ^ 

[0 0 2 4] 

£*U- i i), ilWl 0 1 fc#3*SU»l 0 3 ^fll:SWS^i:^^a2 
0 2&I&fiLfc^K*3V»-t*>, «l»iifcftl 0 1 fc*2*M(ttl 02tW 
^ff 1 0 4*J:O f IS2*afe*i«l 0 2 t|3Wl 0 3 1 0 5fc*s»t*R 

-r%t>%, *i*&&i o 1 t^2»^i o 2 tit, 0 4**»i 

c 1 1 0 1 ki^ it^<, * i i o i wmmto* $m%s-* 
Mj&'?2>ztz®&-f2>zttf-e£2>o mmk. mzm^m^i o 2 fc»3»tfe»i 0 3 

tit, Z<Dm<Dl%W-m 1 0 5 2 a&Stf&tt 1 0 2Ojfe<0l£»^^StUT«< 
«$*L-cv^fc*. ^2$SW1 0 2i5J:(Ff3Wl 0 3 )&«»»ffl9 

[0 0 2 5] 

S <bK, #2 3M£«ttl 0 2 fc»3*ilfeftl 0 3 0 5 iz&if %>%(r>m?ft-fi 

**«i«l 0 2*SJ:U f *3#«» 1 0 3 *fe»1-**3&*. * 1 * «tt 1 0 1 fc#2 3Mfe« 
4t 1 0 2 fc <£>%#® 1 0 4 i3 J: Tfm 2 #ilfe«J* 102t§3 » 103i 1 0 

5 K&\,*xmftLtz®&K&\<*X i> s m 1 10 1. £2 1 0 2 45 J: IT* 3 

m$i&i o 3 ^ <b Mttmi" c: £ £ ffi±? z>z.t ti*-c § h o 
[0 0 2 6] 

R10 1, f&2S&Hi£l 0 2*J:U f *3*»tftl 0 3 *ft*LT, I3|»l 0 3*" 

:i-e, iiiiftei o loMMWUiiWi o i t^2«M^i 

0 2 t^Il 0 4 *«tt**&£\ -eo^Bl 0 4 0l^li7'J ^-Tst-fttm 
ti-rXT\zWj£t2>Z. o tit, *2*ft*«l 0 20*Ofi*^|{iH:JtlT* 

2 affi&fttt 1 0 2 h£ 3 2*&8& 1 0 3 t (OmWU 105 *«»t*«r&\ ^OJfclMB 1 0 5 

#1 0 2©+j&H**LTj&W*fcfc;&i3fc. HM1 0 l*J:tf*3**»l 0 3 
**2a»«t«ttil 0 2^t^:tK'^o 
[0 0 2 7] 

ZtiKXl), $1»1 0 1 fc#2*%ttl*l 0 2 J:*iSl 0 4fei^ 2ft 
mi 0 2 fc»3#«t»l 0 3 0 S^Rit^tiifciiiriBi: Loo 

. iiwi o i tm3mm&i o 3 to^ipj^nvm^^T^-r^dt^aitgh^^o 
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[0 0 2 8] 

ffi^sv^sftstm** i i«» i o i ti3ftn o 3 tvmz 

^L/c^^^^iJ^ffiffl^^-^^TO^ 5 ^^- *1»«»1 0 li3«J:W3*M 
[0 0 2 9] 

m 2 it, hio*i i o i & x xrm 3 ^« i o 3 o«Mfr«*jfc*75-r srWBi"?* 

El 2 Iwjsv^T, lOOlCIt a 7« 2 0 1 £ J: Xf±M? ? v Kg 2 0 2 rt* 

m^t«Ji$*L-CV»4 0 LT. ±^^9-7 K12 0 2, 37120 l^iTOfritl 
0 1 <D±U&s MtM^^^ ^JfcKJ. "7 ^ > ^3J0X$ *L. Jb«B* 9 ? Kg 

202. n 7Jf 2 0 1 £ <£ rF¥#**K 10 0 O-tlftOMilKfi. S#>&<^J1 2 0 3.2 

o 4 ti-ptv&jfc $nrv^, 

[0 0 3 0] 

itttzj; t). $1#&%1 0 1 *5 «fc tFH 3 l 0 3 ^I»M^fn (BH) 

fct4ifc^i> a*|6]<^^Wi:^*?)^' B I^i: LT. 0 1 *5 J: 3 Safe 

mi 0 3 k# * &o 

10 0. _ttt* 9 ? K* 2 0 2 *5 J: tTffi«>3&*« 203. 2 0 4 tl 
"Ctt. 0!lxJ*. I nP> 3712 0 1 h LTIi, GalnAs P^wSifc^ 

[0 0 3 1 ] 

4 fc. 3 7 if 2 0 1 £ X *7 v KJB 2 0 2 1 0 0 JtfcWfcfcMI-* 

i^Wil MBE (molecular beam e p i t a x y ) . MO C V D 
(metal organic chemical vaper deposition 
).£>&v*t±ALCVD (atomic layer chemical vaper 
deposition) i?<D*- 1? 9 * >l/tfE«*fflv»4 CI £ Q 
[0 0 3 2] 

H3»i, *|&WO*2|life^S8C#S*a3fc*^0«lfr#jS«:^¥Mia-t?*&o 
B3fci3V»T. 3MM*afcK3 0 OKii. il$t%3 0 1. ^2»{^3 0 2^i^ 
3imS&3 0 3#®J«§*U ^2W3 0 2 14. Hl*H&i&3 0 1 3#W3 0 3 
fcOEKBeg$*LTv>&o --t*> ilf«3 0 Uiy f f3W3 0 3oJS#W± 
:Ev>M£L<fcS J:$fcK5fr**tfc**-CS* Hi«3 0 1 tf2ftK3 0 2 fcO 
jjBtf^tiSv^ill&Sid^KJfe-t&ii:**^^*- fliLWN ^1«3 0 ltsXMS 
3 3 0 3 tt*«H*#«--C«*'t & t § . ^2 3 0 2 li*»#Ja^.©# 

[0 0 3 3] 

Sfc. SS1««3 0 1 £2l2*&i&3 0 2 fcWffi3 0 4 f±. I&1SY&S&3 0 1 O 

yt<r>&m-fi$itettLxm< KBB©i-&£ fc^t?#So ^2f»3 0 2 i:i3 

f«3 0 3 i:OifI3 0 5(4. il$»3 0 1 fc#2*ilfef&3 0 2 ^Oit#®3 0 

£ l«jftBfr3 0 1 fci2W3 0 2 fc«I3 0 4 £*5tf*3fe<*>JB*r:#fa«>&ft«Lt 
i:JtLT, £2«&&3 0 2 ££3«&B3 0 3 ^^^153 0 5 f2f 
$ti&3 0 2 k|(S3*afe«t3 0 3 tOi#®3 0 5 Ki3»t*#©JB*r#fi)*M& 3 *?£B& 3 0 

[0 0 3 4] 

tfflxJf. i*t?>0«£#lB3 0 4. 3 0 5O«»ftli^a-^^-At»fctJ:^* 
tt-FttKjfe-f *t » 2 iftR3 0 2 ©if jS^tt^C&i J: ? £lg 

&&3 0 1 J3J:U r »3i&8U&3 0 3 ti2i»3 0 2 C««t4£W^o 
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0 4C*v^ *NMM!MK3 0 OJtfcUU KS4 0 2 fcTHH*H**tfc=» 7» 
4 0 1»$S*LTV^ 0 **#««3 0 0 fcLTte. «*.WT. I nPtfflv^i 
t^Clj, ^9yKi4 0 2fii« r 37i4 0 1tLTI^ flitf, 7?*t* 
**«x.TJB«f**«*3E**tfcm**ft#y7A/*n^^^yi/-h ( d — P FM A) 4 

[0 0 3 5] ^ 

itU^fciK ^2W3 0 2 Ki3lt£#m»&£«£«-i:£^'£^ Loo, ft 
l*ttft3 0 1 fc#2#afcB&3 0 2 fctf>##lB3 0 4 is J: TfW, 2 i9ft 3 0 2 J: #3 Sift 
H3 0 3 fcWI3 0 5*C©Rlt*rft*i"*i t t&^IB * * o 

SlO^l 1 0 1 *S J: tf* 3 10 3, H3©f 1 30K I 

2W3 0 2*iJ:a f *3i*afcl&3 0 3 K«ttli, Wfc:W»*R»t* . # 

[0 0 3 6] 

i t> 7f CMat n«j| (SCH) ^\ JB«f**aP»»«fls* 

*fcffii*Ja«f* (GI-) SCHtLTU^o 

*«WK»*fflv»* Xn izLXb X^o ZbK, *mKHU4, InP^iVGalnA 
s Pom^Jb-^^P^^^*^^^ < > GaAs, A 1 G a A s > InGaAs, Ga 

1 nNA s 3fi:iftt*0*!-Jtl*ov>-caWB**T»rffi ,, C**o 

[0 0 3 7] 

$ ib HI 1 Oft 2 1 0 2 £ J: 0*0 3 <om 2 3 0 2C^tk 

[0 0 3 8] _ 

fC-e, tfflxJf, ilOf 2$tftl 0 2*H3tf>#2#SU»3 0 2 5:, *0®3r$£ 

[0 0 3 9] 

mr, m i * i m 3 <o%imm<om\ f $m.m* x o tftw^ftw-r *o 
2 to^ogi^{± (2) ^itit^i^o #^ XMftex (3) ^-c^stt* 

[0 0 4 0] 

fLt, Alt^ 5 i flV/'J *--X*-ftdB fc-S:1-**r£\ (2) (3) 5£ 

^«bJ^To (4) 5£«*):£o 0 
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cos0i=sin02 

• 0 2 ~ 7V / 2 8 i " * * ( 4 ) 

H3«5**2 3*iMW*3 0 2 0*jftK*tLTjSC**»^** fc* # 1 
3 0 1 33 * TO 3 3 0 3 *»2ifcSfefiHft3 0 2 *K * 1 

301ti2 m®M& 3 0 2 t ©£IMS 3 0 4 £ J: IF* 2 *&Hi$ 3 0 2 fc* 3 3 
0 3tOM3 0 5 K&VZ>m®n*7V a.-** -ft\Z— buffet to 

iiwi o i t*3#«i o 3 t(7)Ufa*E.^iz¥-?fte-t2>z. ttmmtbz 

10 0 4 1] 

0i 2 =tt/2-20i • • • (5) 

j£1";ft0i 2 tJSiJf^JfcN 2 /Ni fc^HS^^/F-flU'e^^o 

&*B. m%L-fifaVJ&-t1 s i 6 i 2 m 1 *>**TN±. # lag*** 1 0 1 
^foh. f 2 1 0 2 t ©it^l> HI 3 oa&ft-Cti, *1W 

g&3 0 1 *>#foi:il2*«*3 0 2 O^lfij Vfo-Tft fcTjvfo 
[0 0 4 2] 

H6fc*5V>-C, 0 3<O#rictlf|tfc&fc. #l*ilfcB&3 0 1 h*2*«3 0 2 OJS 
0. 9 W«3 0 1«S»3. 2 1t*Stt4i:^ *2f 

W3 0 2©IW2. 8 9) X*&Z>t1rZ>t, * 1**^3 0 1 t*2«U&3 0 2 
t(D^/?i 2 Ji6£eJKi:fc*o ZOtzib, mx.it, f 2f«3 0 2<O$$S*n 

o^mWfcts^ *2#«3 o 2frt>oyb<omtt$Lmimi&®.&3 o 1« 
»±** e i fi mmmn**i%> » 

[0 0 4 3] 

#14M&%3 0 1 fc*2#afeft3 0 2 t«$W s 0. 8lC&£i:. ^lff 
g&3 0 1 fc*2ig&i&3 0 2 t<DJ&1rft6i z til 2«gjS, *1*«U»3 0 1 t*2^ 

0 2 fcOffl«f*ik3ft*0. 7U4S^ fglMtB&3 0 1 h*2*«3 0 2 i: Oj£ 

1 2 t±2 0JS@JK> *l*Sfeft3 0 1 fc*2*«K3 0 2 i: ©Jaw^t** 0 . 6 
fcSfc* mimmz 0 1 t*2*W3 0 2 t<D$u-fftd i 2 1*2 fclfcilfe 

»3oi tm 2*^3 o 2 tvmvimittfo. 5^44^ *is&&&3 ou^2t 

ifett3 0 2 h<D$L-tftd 12IJ3 7j£ej£fc£»K #13MKR3 0 l©lIi±^^Of 
[0 0 4 4] 

t«7>fci6. $1M3 0 1 h*3*$clS§3 0 3 i: SriftRiiKira-*-* jte*«U*sJ: 
<*ft$*4ii:*»1»i35:< f&l*$ci&3 0 1 fc*2*i£8&3 0 2 t<DJ&1rftd 

i 2 i3<ty y *2*^3 0 2 S-£"C\ *l*i£S&3 0 lOHfiSlbd^f 

3*M3 o 3 z?hi,xmw.?2>ztiz3Lt), ytzmm* a*™ t a 

& o 

[0 0 4 5] 

5feoW{iat ; ^f^■|^^-e^or'^ ) I^c-c^)^^)^^ n 2 >ni d 

) 5£~ (4) SiOWfe^i^K, N 2 fcNi t £A^#X-T#x.*U£<fcV> 0 

tfiRi^ *l**Eft3 0 l^i^i3W3 0 3©fflHr*#3. 1 2s *2*M3 
0 2 OlB^fSp** 1 . 5 4t\ f li»3 0 lti2»tH3 0 2 t«W0. 4 

sx&zt-rzt, m lmwim 3 0 H^i2««3 0 2^^ #b j± 

25. 6J8U IfA^li2 5. 6gfc£*K ilf«3 0 1 k*2i»»U»3 0 2 tf> 
Jfc-Tfc 5 i 2 {±3 8. 8Jgt&& 0 
[0 0 4 6] 

— ^ $2fii3 0 2*>e>£3zira&3 0 3^0^tis (l) ^~ (4) *) 9§ 
*1*«U»3'0 1 £$2*&%3 0 2 fcO®«r3£*A*t**.;fc»'frfc*£ 
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tS©"C, -/y 0 b t46 4 . 4^ JB«rA 0 2 t4 2 5. 6j£i:&£o 

0 lisi;TO3«l^3 0 3 «r*23»jfe«l*3 0 2i:|itS^(:J:0> **ifcl&Hlfc 
^tt^RW^PPtUt^^^ £l*ifeB&3 0 1 fci3i«3 0 3 fcO^tofcEv^sFfffc 
f s;t«t^^o iOfcft, »li9«K3 0 1 i:»3 3jcau»3 0 3 fc *H l:«ir.i&:fr 
fofc:»oTfls»1-*£ fcOTIB** 9 s IftM^fD«j|t;^o|l|«3 0 1&4 
t/|§3ig&K&3 0 3 <ft»tiit* ,, el4o 
[0 0 4 7] 

B6#»<b$l*J:$K, #14M&&3 0 1 fc^2Sr&8&3 0 2 1 0®#r W*> ? 0 . 
4 »1*»K3 0 1 t|2W3 0 2 fc^^i"^ 0 i 2 1*4 5^fci"& 

1 1 tfX- § . * 1 3 0 1 tl* 3 3 0 3 t <Vftm £5lv* ««« - * **T 

^ fci, « 1 m^.^ 3 0 1 43 X Xfm 3 «W 3 0 3 7^^J^O##T^J& L fcEr^fc 
i3V^T*>> #HEOjKSI±HC-e*Sfc«K ili»3 0 1 t^3^1^3 OS tOli 
[6} £l>> KTO & £ £ 7& s nTt£ t^^o 
[0 0 4 8] 

$i«&%3 0 l«$*Ni „ f2f»3 0 2 0jS»t:N2 fc-tSfc. 
X%WK¥-ft%J&frVRM^R&PXT<0 (6) Sf^itt^lS. 
R=|tan ((Ji-sin" 1 (N2 /N 1 s i n 0 1 ) ) / 

tanUi+sin" 1 (N 2 /N 1 s i n 6 1 ) ) I 2 • • • (6) 

S-©Ht$t^S^t^ti-e*So B7«5fllT?»±. ^1*&S&3 0 

Ni =3. 2 1> KS2a»jfe»3 0 2«^N 2 = 1. 5 4 t Ltz 0 
[0 0 4 9] _ 

U Altft 0 1 i-**-fc0B =2 5. 6EtC-lfcL/cB#^R#t^R^0 fcfc* 

£45, ^M^n i±VXT<d (7) ^x.Si^tiSo 

J A = sin" 1 (N2/N1) - • • (7) 

[0 0 5 0] 

R»$R^/h$ < * 1 ^ tt, A*frfc 0 1 # s 0J£OB#o^t^R<7> 

i/3^Si^Wi:t4fc, r'Ja-7^-ftffB04/50ft]SH, -/Va.-* 

nt-t fc**T?&* o i-&^*>> RPR^§ < fc&TJtA ^ 1 14. (8) 

4fl B /5^fli ^(?b+2/3 (/?a-«b) •••(8) 
[0 0 5 1 ] 

£<o«Mik Xttne 1 . o* ik *i*»»3 0 1 K£tf£^ol£if;frftK*ti-&#5 

l*»ft3 0 1 i:*2SI|Eifttt3 0 2 toW3 0 4 tOjSt^*/'^-^^^^ 
K— Sc3«£i:fcJ: «K mWUZ 0 4 I* W^^<^R*f^* 0 3 So 

1«S&3 0 1 *fe»i-S*»±. t#I3 0 4 KJ:*8Uk&$lt&£fc*<* i2tM 

3 0 2paas*ittm*. s*. ama^i * (8) are*; s*l;&$£b ms^- 
[0 0 5 2] 

B8i:^-C, *m&W6LS 0 OKI*. 01W8 0 K f$2^&S&8 0 2^1^ 
3^«8 0 3**5&J£3*K |2i»8 0 2li> #1«&%8 0 1 tt3f»8 0 3 

tti!E# 2004-3037478 
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0 2 fc*>JBMfr*li5>»KJ*&* J: 9 01#&i&3 0 1 t*2*ife 

j£3 0 2 fcOJBttapttittO. 4 1ilfct5it^t^5, 
[0 0 5 3] 

f i$$K8 0 1 fc0 2*»S&8 0 2 h«®8 0 4 & X XJP 0 2 ttjftft 8 0 2 
2:£3*ifctt8 0 3 fc«!8 0 5t4. 3te©X»*I^K*H'r^ , i 3.-**-A***L 

£. *Lfc 4 *) . * 1 80U^2 8 0 2 i: J: t>*0 2 a»M 8 0 2 

fcf3it»8 0 3 iKOfo-rMZ^tti^m 5'JSi:1-*ifc3&*-e§. 01i£ifei&8 0 1 i 
f 3ltl&8 0 3 fcco^ripJ^Sv^Cit^^-fr^Cfc^nrigfc^S &fc> 0l2*$t8&8 
0 1 fc0 2*«8 0 2 t«I8 0 4£iU f f2i»8 0 2 h0 3 2»&&8 0 3 h 

. f 1«8 0 l*sJ:ir*3*aW»8 0 3 t:»PBiB«r^ja"r*»'&^tt^ IfgiWteW 

t^<t^ ssfcrcEirr a £ t a*-c £ a „ 

[0 0 5 4] 

H 9 14. ^WO*4^^ffJ-#****#^0«^#J**^^ s P®BI'^**o 
El 9 9 0 0 Kt4. Hi S« 9 0 1. ^2 9 0 2. f 3® 

?£«&9 0 3. |4|«9 0 4 *3 J: tffc 5 *afel& 9 0 5#3&J§fcS*LTV>*o ^tt, 0 2 
ag|feE&9 0 2(4. 01j*&S&9 0 1 t§3W9 0 3 fc ^WKBBfiStL. 042g$tB&9 
0 4 (4. 032*&S§9 0 3 5$tK9 0 5 fc<3H£R«S*rCV** 0 
[0 0 5 5] 

i i-e, * 1 #?£J& 9 0 1. 0 3 9 0 3*i(f»5 9 0 5 0®*f*J4SV» 

fc#L< K&fet&Z. t**X*%, i2W9 0 2 43 X V 0 4 9 0 4©I 

w^iiEw^t it #t*&*<, iiW9oi^2* 

1^9 o 2 h<7)js ippu4i:vm^&& j; ? £ ttf ? -e# & c #);U4\ tlftK 

9 0 1. 03 9 0 3 43 J: 0*0 5 mim 9 0 5 *±¥*!W«-"C|*JS?- * - t ifiX*% . 

0 2 9 0 2^i^4 a»#tS§ 9 0 4 f4#if # \>XH-<Dttmxmi$tfr Sit^tlSo 

[0 0 5 6] 

Sfc. ^lf«9 0 1 iif 2M9 0 2 t<D^M9 0 6 14. $1«&&9 0 1 <D 
it<DftffiJjfaKttLTM< X 3 ) iz&m-f&ZttfX^&o i£. i2«9 0 2fcf3 
0 3 h<0:^#®9 0 7 14. il*«9 0 1 2*t^9 0 2 ii«iS9 0 
6 ^^ltS^&0®^l6]0]gftm±^LT«< 4 9 *o i^-C. 

$1W9 0 1 t|2W9 0 2 tOJ^#M9 0 4 K£tta#O®*f:#fa<0®ft»Lh 
KttLT. f 2t»K9 0 2 t|3itK9 0 3 fc<D%5M5 9 0 7 «r«tf**frg\ 02# 
t%9 0 2 3fW9 0 3 h«S9 0 6 C*»t*jfeOiB*f*Wl*«* 3 9 0 

3 K-itf & 4 ? Ktfcfc-j-a d 7& ? -C £ & o 

[0 0 5 7] 

$ £ fcl. 0 3 9 0 3^04 0 4 t 0%^W 9 0 8 14. 0 3 9 0 3 

«5*©fe»*lRl^**LT«< i?CElt4ii:A*tHo f4«9 0 4 £0 

5 a*i£S& 9 0 5 9 0 9 t4. 0 3 9 0 3 1 0 4 9 0 4 (^#0 9 

. 0 3 4N&&9 0 3 4«W9 0 4 J:«I9 0 8 iZjsftZlt<Dm$iJffa<?>m&M. 
±C^Lt, f 4ftS&9 0 4 2:#5*&ft9 0 5 i:©M9 0 9 *ffi»t**£\ 04 
4ti£ft9 0 4 5W9 0 5 t©M!9 0 9 fc^taftOJBW^TlW* 5 W 9 

[0 0 5 8] 

fllxJ*. itt<c)O^M9 0 6-9 0 9<Dm®ftte'7V ffitei-Xoiz* 
tL-PttfKJgU I2M9 0 2 0«t>^U»K4S4^^ Hi»9 0 1 
*5 J: tf» 3 9 0 3 *£2%&|&9 0 2 Kg^f & t *> i4»9 04O4" 

^i:MU,W^^iM^ I3W9 0 3 434tf05*»mS&9 0 5*£4*t£tt 

ffiIE# 2004-3037478 
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9 0 4K««Et*ifc^S4. 

, £*L<b«>9&#®9 0 6- 9 0 9 X~<Dfc%i*&mir %> Z tZ^ttt L-o*o. 

n m 1 1* , mm&wmo e fis £ fa-t £ & - 1 § & 0 

[0 0 5 9] , 

tztb, mimtmQ 0 l, |2i»9 0 2, l&3^M9 O 3, #4$&&9 0 4*3* 
^ g 5 905 (Dttmis J: 0^#c& it , _h*& L fc^M^"?!^ LtzkO ir 

t £ & £ $mt %>zt tmm t%z> 0 

[0 0 6 0] 

IHl OKiS^T, ###^1 0 0 OKI*. ^i#«i 001, f£2.»j&i 002 
fei^3|«l 0 0 3«$^ f&2«&S&l 0 0 2lt 0 0 1 kf£ 

3S&S&1 0 0 3 h<7?^^lfie$tL-Cv^ 0 iit, #1«&&1 0 0 1*5*^3^ 
B&l 0 0 3 0®$f^tiSvM^t< ^?»J:^:t^tSit#-C^ ilWl 0 0 1 
2M1 0 0 2 t<Dmift^tt^'^ f *& £^^^% ch ^* ho ^*- {:r > 
^1*^1 0 0 l&ZVmsmimi 0 0 3lifi|#W«t^-H^^ ^2 

mm& 1002 lifiii^Wiitsi t^*Ho 

[0 0 6 1] 

2 » i m ioou^2 mm 1002k vm&m 1 o o 4 * 1 =»m 1 

0 2 kH 3 $11 1 0 0 3 t (OW.Wm 1 0 0 5tt, $1 1 0 0 1 k * 2 1 0 

0 2 0 0 4 KJ3»t*#w®W:frfa^®*^fc*frL"r*B< * $ l: ^t^ 

jfc, iii»iooui3$«ioo3ii, ra-a:aLhjwE*"t* 

htU:, 0 0 4. 1 0 0 5Ki3tt*®#f:frfaK**J&Loo N iiitii o 

0 1 h$3$Wl 0 0 3 fc***T«rfBi: f»2«S&l 0 0 2 &R3BU£Kflf 

[0 0 6 2] 

#JxJ;r> £*l&0#3MS1 0 0 4. 1 0 0 5Ol^l±^'Ja-^^-ft^Tir) 

„ «i«aufti o o \&zxmzmmk\ o 0 3^^2«wi o o 2c«at*ii# 

[0063] _ 

111 0©f 5llfltli, JBWAfcJ:;&ft»OI»#$fc*:iE-r*fc«>^ HI 2 

o o 2*m#Qm^^m&+tt&K<>^x&wLitii s s mim&wti o 

0 1 tfel±*3 33t««*l 0 0 3 ^ffi^i9«mT«-r^io^UTt 

4fc, Hil 0O|5»Ilt H3 0*jfiO^«t?**fe*. #l*«tffrl 00 1 
. H2W1 0 0 2 £ i If m 3 «S& 1 0 0 3©»i«4iftt ±&Lfc« 

Z tz, HI 1 0 <7>#J&£ $ h K*fk«*W«*^* i^*ttU<s i J: «9 . 

[0 0 6 4] _ 

iiliE# 2004-3037478 
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mi lfciswc, «#^l lOOfctt. ilSWGK ^2#tKWG2^J; 
^ 3 WWG 3 *U £ 2 i»WG 2 l±> HI f»WG Ui3 ¥&i&W 

G3 fc©BKiB«**fCV>*o ^li»WG 1 £ £ « 3 »8&WG 3 OjSiff 

$ l±S>* fc* L < & * * 9 Wtfc~? Srtm^l «tfeW GU^2 *«»W G 2 
fctf>JB3f5isttSv*fc||fcj& J; 9 l'^5ei-^i t**t?#So »1$»»WG1*J: 
grg 3 $$&$w G 3 tt¥»#W**-C«Jfc-r Sit^l, f& 2 ig'MW G 2 tt^SflcElfl. 

[0 0 6 5] 

*tz, il|«WG 1 fc#2*ilfcg&WG 2 toSIIlt gl^»WG 1 
i^[S]i:^UKJ:^:i21t^ui:^^»o * 2 S&KW G 2 # 3 *«fcS& 

WG3fc©^li(i, flWWG 1 i:i2WWG2 fc©:*IM5fc*5tt*3feoJB$r 

|2i»WG2 fcO*|MStw**t**Oja*f^Oj£*«lJil**ttr. I2WWG 
2 t|3|«WG 3 fcO&IMBfcffilt***^ I2WWG 2 ^3WWG3 t 

ti:WH. tfc. glSife&WGl:i3*tf*3S»I&WG3£ii, U— «f ^-f * 
[0 0 6 6] 

-f-^^-t*. *ii#aMRi 1 0 o±k»±^ 37ii 10 ltmmzti, ^rmi 1 0 1 ± 

#^#^>Kl 1 0 0 tH4*i«S©±«?9 7 KS 1 1 0 2 7& s «^$tt-cv^ 0 
$3 % 1 1 0 0 i3 <£ t^±«S^ 7 7 KJ1 1 1 0 2t Itli, I n P > = 

7il 10U btli, G a I n A s P^SCiftno 4/-, 

^MMM&Kl lOl^nlfcU ±»^?7 K1110 2*patt5ik#"Cl4. 
[0 0 6 7] 

u-c> n r« 1 1 o i & x xf±U9 77KH102 -hm&mm s 1 

10 0 fciyf-^jDli-Sifcfcl: 0. ±S&^7 y KB 1 102, nTJg 1101** 
110 0 * m 1 *&S&W G 1 *5 <t Of* 3 m$L&W G 3 <OWfcX.®M& 

&o fLt, g 1 fttWG 1 *3 J: tfg 3 #?£S§WG 3 OWffll^ffiie>>i*» 1103. 1 
1 0 5 fc^tL-etUftft *9> ft^^tatJI^W^o 
^H103> 1105k LTtt, F e K-7S*L*:I nP«»i^4ifc 

[0 0 6 8] 

-e-LT, ilfMWG 1 fc*3««jlWG 3 fc<0W<0_t»*9 7 K11102, a T 
1110 l^iWiWUMRl 1 0 0<D±M*. ilMWG 1 ki2ftKWG2t 
OWi3J:U f i2f«WG2 ^3WWG3 kO#*K**te*ti&o-CBfc*-r*o 
tU, f2iMWG 2 <^5fmK*j-J£-r& i 9 i:tt> BCB^MtM^ilt 
»WG 1 t*3««KWG3 kOHKffiifc&trC: t\z£ *) , flf»WG 1 k§3« 
tHWG 3 kfcgi^£*Lfcg2i£#tf&WG 2 Sr#^*^l 1 0 0±«j£-f 
[0 0 6 9] 

4 fcs il fWG 1 kg 3 WWG 3 WEffiH^^fWJS LTJlSK* -7 y 
KJ§ 110 2 ±i:lS 1 1 0 6, 1 1 0 7 tti>K, #S#2MR 1 1 0 0 

w^mm i 08WtKtia>)> gi^&j&wG i££tm3^mwG3Kv 

111 l<^^6iil«li, ia3 0fl|ji«:«Hi:or«ttl I06~1108t 

Kit* * 9 cuu^o 

[0 0 7 0] 

mi Kom^mmm^t, nm*&\irztz)b<Dmim*¥&fom®.mzm : t 

tzM&-?$>Ztz#>, ilWWGh g2Sifc!£WG2££tfg3«S&WG 3 *>*m 

ffiSE^ 2004-3037478 
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9t:LTU<, Mill (DBR) (DBR) fciffcfMI 

[0 0 7 1] 

Sit t^S, 

[0 0 7 2] 

[m i ] *»w«>* i ^iciiai^SR^ifWiJS^^tTiia^**. 

[H2l Hl©*l»«*Jtl 0 10«E*fllia*^iflBIH-C*>*o 

[H 3 ] *S&93©*S 2«»tR^***ft^W©««MII«*^i" s FlirH'T?**o 

[B9 4] @3 0$2ftK3 0 2<7>mmMf£*7F-?MMm-e$>Zo 

[EI 7 ] ©Wo^^S®«o^MH^ ? Altt/i^oAlt^ k AttWKTOfc 

[si o] ^^^^5«m^^s*^^»^««^^^™^ T **^ 

[0 0 7 3] 

100s 3 0 0, 8 0 0. 900. 1 0 0 0. 1100 
10 1. 3 0 1. 801, 9 0 1, 1 0 0 1, WG 1 
10 2 #2 lift 

103, 3 0 3, 803, 903, 1003, WG 3 I3l» 
302. 802, 902, 1002, WG 2 &2$&& 

9 0 4 #4«&tt 

905 m$mm& 

104. 105. 304. 305. 804. 805. 906-909. 1004. 10 
0 5 m^ft 

2 0 1. 110 1 W^TI 

202. 1102 9 v vm 

203. 204. 1103. 1105 
4 0 1 371 
4 0 2 ^7-;Ki 
110 4 

1106, 1107 ±UMU 
110 8 T«fMI 
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[0 6] 




mftmit N2/N1 



ffiSE# 2004-3037478 





ffigE# 2004-3037478 

/ 




iiitiE# 2004-3037478 



2003-412062 A ^~ & • 1/E 



1 0 10*0«B»*Wfc*tUT«< i^BlU *2*««*1 0 2t*3*«»l 0 
3 t<om3m\ 0 5^1W1 0 1 fc*2#»**l 0 2 kO«HMBl 0 4ic*»t* 
*oa«f*WO»6««Lh^LT«< i9^ElU *2*««i*l 0 2 ^3iWl 
0 3 0 5fci3lt&ft<3atf:#lW*3Si8^1 0 3 ©ftOfistt&filfc-Str 

mmm] m 1 
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